Regulation of the gene encoding human thrombin-activatable fibrinolysis inhibitor by estrogen and progesterone.
Thrombin-activatable fibrinolysis inhibitor (TAFI) is a pro-carboxypeptidase B-like pro-enzyme that upon activation attenuates fibrinolysis and inflammatory processes. There is a large inter-individual variability in plasma TAFI levels within the population which is primarily due to epigenetic factors. Novel associations between plasma TAFI levels and sex steroids have triggered interest in determining the role of TAFI as a mediator of the cardioprotective effects of estrogens and progestins, or as a mediator of the increased thrombotic risk that accompanies use of oral contraceptives or hormone replacement therapy (HRT). In this study, we measured the effect of sex steroids on hepatic expression of CPB2, the human gene encoding TAFI. Using human hepatocellular carcinoma cells cultured in the presence of progesterone and 17β-estradiol, we demonstrated that the level of TAFI protein is decreased by those sex steroids. These changes in protein expression were paralleled by decreases in CPB2 mRNA abundance and promoter activity. We did not find evidence of estrogen or progesterone receptor binding sites in the CPB2 promoter region, suggesting that the genomic effects of progesterone and 17β-estradiol are mediated indirectly, without receptor binding to the CPB2 promoter. Indeed, we found that the effect of estrogen was independent of the estrogen receptor and was mediated through a novel signaling pathway dependent on phosphatidylinositol 3-kinase and Akt that did not involve GPR30. Our findings provide the molecular explanation for the ability of female sex steroids to decrease plasma TAFI concentrations.